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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flat-surface display of a flat configuration, and 

relates to the flat-surface display using many electron emission components especially. 

[0002] 

[Description of the Prior Art] In recent years, various flat-surface displays as the light weight of the next 
generation replaced with a cathode-ray tube (CRT is called hereafter) and a thin display are developed. 
The field emission display (FED is called hereafter) which makes a fluorescent substance emit light with 
the electron beam of the liquid crystal display (LCD is called hereafter) which controls the strength of 
light using the orientation of liquid crystal, the plasma display panel (PDP is called hereafter) which 
makes a fluorescent substance emit light by the ultraviolet rays of plasma discharge, and a field emission 
mold electron emission component is shown in such a flat-surface indicating equipment. 
[0003] For example, generally it has the front substrate and tooth-back substrate by which placed the 
predetermined clearance and opposite arrangement was carried out, and these substrates constitute the 
vacuous envelope fro m FED by joining peripheries mutually through ajectangle frame-like jjde 
atta chment wall. A fluorescent substance screen is formed in the inside of a front subs trate, and many 
electron emission components are prepared in the inside of a tooth-back substrate as a source of electron 
emission which a fluorescent substance is excited [ source ] and makes it emit light. 
[0004] Moreover, in order to support the atmospheric pressure load which joins a tooth-back substrate 
and a front substrate, two or more supporter material is arranged among these substrates. The potential 
by the side of a tooth-back substrate is ground potential mostly, and an anode electrical potential 
difference is impressed to a phosphor screen. And the red who constitutes a fluorescent substance 
screen, green, and the electron beam emitted to the blue fluorescent substance from many electron 
emission components are irradiated, and an image is displayed by making a fluorescent substance emit 
light. 

[0005] In such an indicating equipment, thickness of an indicating equipment can be made thin to about 
several mm, and lightweight-izing and thin shape-ization can be attained as compared with CRT 
currently used as the present television or a display of a computer. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above FED, it is necessary to make the interior of an 
envelope into a vacuum. Moreover, it needs to be filled up with discharge gas once it makes it a vacuum 
also in PDP. 

[0007] As a means which makes an envelope a vacuum, the front substrate whiqh is the configuration 
member of an envelope first, a t ooth-back substrate, and a side attachment wall are heated in 
atmospheric air with a suitable sealing material, and it join_ _and after exhausting the interior after that 
from the exhaust pipe formed in the front substrate or the tooth-back substrate, there is the approach of 
carrying out the vacuum lock of the exhaust pipe. However, in the envelope of a flat-surface mold, the 
exhaust velocity through an exhaust pipe was very slow, and since the degree of vacuum which can 
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reach was also bad, the problem was in mass-production nature and a property side. 
[0008] The method of performing final assembly of the front substrate and tooth-back substrate which 
constitute an envelope to JP,2001-229825,A within a vacuum tub as an approach of solving this problem 
is shown. 

[0009] Here, the front substrate and tooth-back substrate which have been first arranged in a vacuum tub 
are fully heated. This is for mitigating the gas evolution from the envelope wall used as the main factor 
which degrades an envelope degree of vacuum. Next, the getter film for improving and maintaining an 
envelope degree of vacuum in the place whose degree of vacuum in a vacuum tub the front substrate and 
the tooth-back substrate got cold, and fully improved is formed on a phosphor-screen screen. Then, a 
front substrate and a tooth-back substrate are again heated to the temperature which a sealing material 
dissolves, and it cools until a sealing material solidifies, where a front substrate and a tooth-back 
substrate are combined with a position. 

[0010] The vacuum envelope created by such approach cannot need the great time amount 
accompanying exhaust air of an exhaust pipe, in serving both as a sealing process and a vacuum lock 
process, and it can obtain a very good degree of vacuum. 

[001 1] However, a long time is covered and maintaining a front substrate and a tooth-back substrate to a 
position by the above-mentioned approach, while the sealing process performed in a vacuum crosses 
variably with heating, alignment, and cooling and a sealing material carries out dissolution solidification 
must be continued. Moreover, a front substrate and a tooth-back substrate carry out thermal expansion 
with heating at the time of sealing, and cooling, and alignment precision tends to deteriorate. 
Furthermore, that the getter film deteriorates with heating at the time of sealing etc. had a problem in the 
productivity and the property side accompanying sealing. 

[0012] This invention was made in view of the above point, and that purpose is in offering the flat- 
surface display which can perform sealing easily and certainly in a vacuum ambient atmosphere, and its 
manufacture approach. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the flat- 
surface display applied to this invention at a mode It has an envelope with the sealing section which 
sealed mutually the periphery of the front substrate and tooth-back substrate by which opposite 
arrangement was carried out, and the above-mentioned front substrate and the above-mentioned tooth- 
back substrate. The above-mentioned sealing section While the above-mentioned high-melting 
conductivity member has the melting point higher than the above-mentioned sealing material including 
rectangle frame-like a high-melting conductivity member and sealing material, it is characterized by 
having four or more lobes projected outside. 

[0014] Moreover, the flat-surface display concerning other modes of this invention The sealing section 
which sealed mutually the periphery of the front substrate and tooth-back substrat e by which opposite 
arr angement was carried out, and the above-mentioned front substrate and the above-mentioned tooth- 
back substrate, **** - the bottom with an envelope and the fluorescent substance screen formed inThe 
inside of the above-mentioned front substrate It is prepared on the above-mentioned tooth-back 
substrate, and has the source of electron emission which an electron beam is emitted [ source ] to the 
above-mentioned fluorescent substance screen, and makes a fluorescent substance screen emit light. The 
above-mentioned sealing section While the above-mentioned hi gh-melting conductivity memb er has the 
melti ng point higher than the a bove-mentioned sealing material including rectangle frame-likeThigh- 
meltfng conductivity member andj ealing material, i t is chaiacieiized bv having fou r or more lobes 

pro jected outside. ^ _ : — — " 

[0015] Furthermore, the manufacture approach of the flat-surface display concerning the mode of this 
invention The front substrate and tooth-back substrate by which opposite arrangement was carried out, 
and the sealing section which sealed mutually the periphery of the above-mentioned front substrate and 
the above-mentioned tooth-back substrate including sealing material and a high-melting conductivity 
member with the melting point higher than this sealing material, In the manufacture approach of the flat- 
surface display equipped with the envelope which **♦*, the high-melting conductivity member of the 
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shape of a rectangle frame with four or more lobes projected outside is prepared. While arranging the 
above-mentioned high-melting conductivity member between the peripheries of the above-mentioned 
front substrate and a tooth-back substrate By a rranging sealing material, respectively between the abov e- 
m entioned front su bst rate and a high-melting conductivity member and between the above-men tioned 
too'th-back substrateand a high-melti ng conductivity member, and energizing to the above-mentioned 
higfr jgeltmg conductivity member tnrough the above-mentionedlobe It is considering as the sealing 
[ cafrjTout melting of the above-mentioned sealing material, and ]-mutually-periphery of above- 
mentioned front substrate and above-mentioned tooth-back substrate description. 
[0016] 

[Embodiment of the Invention] Hereafter, the flat-surface display applied to this invention with 
reference in a drawing is explained to a detail about the gestalt of the operation applied to FED. 
[0017] As shown in drawing 1 thru/or drawing 3 , this FED is equipped with the front substrate 1 1 and 
the tooth-back substrate 12 which consist of rectangle-like glass as an insulating substrate, respectively, 
these substrates place a 1.6mm clearance and opposite arrangement is carried out. The magnitude of a 
tooth-back substrate is more slightly [ than a front substrate ] large, and the outgoing line (not shown) 
for inputting the below-mentioned video signal is formed in the periphery section. And the periphery 
sections are mostly joined through the rectangle board frame-like side attachment wall 18, and the front 
substrate 1 1 and the tooth-back substrate 12 constitute the vacuum envelope 10 of the shape of a flat 
rectangle by which the interior was maintained by the vacua. 

[0018] As a side attachment wall 18, the melting point is higher than the sealing material mentioned 
later, and a high-melting conductivity member with conductivity, for example, an iron nickel alloy, is 
used. In addition, as a high-melting conductivity member with conductivity, the ingredient which 
contained Fe, Cr, nickel, or aluminum at least is used. As shown in drawing 1 , drawing 2 , and drawing 
4 , the side attachment wall 18 has the lobes 18a, 18b, 18c, and 18d projected outside from each corn er 
section i iLaCEordance wrHrcfiagonal shaft orientatio ns. And s ealing of the sidea ttachment wall 18 is^' 
carried out to the tooth-back substrate 12 and the front substrate 11 with the in dium or tae m diunTglloy 
as sealing material 30. " ' 

[0019] In the condition that sealing was carried out, each lobes 18a, 18b, 18c, and 18d of a side 
attachment wall 18 are prolonged to near the corner of the tooth-back substrate 12 while having 
projected them outside the front substrate 1 1, respectively. In addition, Lobes 18a, 18b, 18c, and 18d can 
function also as the grasping section at the time of positioning a side attachment wall while functioning 
in the production process of FED as a terminal for impressing an electrical potential difference to a side 
attachment wall 1 8 so that it may mention later. 

[0020] As shown in drawing 2 and drawing 3 , in order to support the atmospheric pressure load which 
joins the front substrate 1 1 and the tooth-back substrate 12, two or more tabular spacers 14 are formed in 
the interior of the vacuum envelope 10. Along the direction parallel to a long side, these spacers 14 keep 
predetermined spacing and are arranged while being arranged in the direction parallel to the shorter side 
of the vacuum envelope 10. In addition, especially about the configuration of a spacer 14, it is not 
limited to this and a column-like spacer etc. can also be used. 

[0021] On the inside of the front substrate 1 1, the fluorescent substance screen 16 shown in drawing 5 is 
formed. This fluorescent substance screen 16 puts in order red, green, the fluorescent substance layer of 
the shape of a blue stripe, and the black light absorption layer 20 of the shape of a stripe as the 
nonluminescent section located among these fluorescent substance layers, and is constituted. Along the 
direction parallel to a long side, a fluorescent substance layer keeps predetermined spacing and is 
arranged while having extended in the direction parallel to the shorter side of a vacuum envelope. In 
addition, on the fluorescent substance screen 16, the metal back layer 17 which consists of an aluminum 
layer is vapor-deposited. 

[0022] On the inside of the tooth-back substrate 12, the electron emission component 22 of a large 
number which emit an electron beam, respectively is formed as a source of electron emission which 
excites the fluorescent substance layer of the fluorescent substance screen 16. These electron emission 
components 22 correspond for every pixel, and are arranged by two or more trains and the multi-line. If 
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it states to a detail, the conductive cathode layer 24 is formed on the inside of the tooth-back substrate 
12, and the diacid-ized silicone film 26 with many cavities 25 is formed on this conductive cathode 
layer. On the diacid-ized silicone film 26, the gate electrode 28 which consists of molybdenum, 
niobium, etc. is formed. And in each cavity 25, the electron emission component 22 of the shape of a 
cone which consists of molybdenum etc. is formed on the inside of the tooth-back substrate 12. 
[0023] A video signal is inputted into the electron emission component 22 and the gate electrode 28 
which were formed in the simple matrix method in FED constituted as mentioned above. When based on 
the electron emission component 22, the gate voltage of +100V is impressed in a condition with the 
highest brightness. Moreover, +10kV is impressed to the fluorescent substance screen 16. Thereby, an 
electron beam is emitted from the electron emission component 22. And the electrical potential 
difference of the gate electrode 28 becomes irregular, and the magnitude of the electron beam emitted 
from the electron emission component 22 displays an image, when this electron beam excites the 
fluorescent substance layer of the fluorescent substance screen 16 and makes it emit light. 
[0024] Next, the manufacture approach of FED constituted as mentioned above is explained to a detail. 
First, an electron emission component is formed in the sheet glass for tooth-back substrates. In this case, 
the conductive matrix-like cathode layer 24 is formed on sheet glass, and the insulator layer 26 of a 
diacid-ized silicone film is formed on this conductive cathode layer by for example, the oxidizing 
[ thermally ] method, the CVD method, or the sputtering method. 

[0025] Then, the metal membrane for gate electrode formation of molybdenum, niobium, etc. is formed 
with for example, the sputtering method or electron beam vacuum deposition on this insulator layer 26. 
Next, the resist pattern of the configuration corresponding to the gate electrode which should be formed 
on this metal membrane is formed with lithography. A metal membrane is etched by the wet etching 
method or the dry etching method by using this resist pattern as a mask, and the gate electrode 28 is 
formed. 

[0026] Next, an insulator layer 26 is etched by wet etching or the dry etching method by using a resist 
pattern and the gate electrode 28 as a mask, and a cavity 25 is formed. And after removing a resist 
pattern, the stratum disjunctum which consists of aluminum or nickel is formed on the gate electrode 28 
by performing electron beam evaporation from the direction which carried out the predetermined 
include-angle inclination to tooth-back substrate 12 front face. Then, molybdenum is vapor-deposited 
from a perpendicular direction with electron beam vacuum deposition as an ingredient for cathode 
formation to tooth-back substrate 12 front face. The electron emission component 22 is formed in the 
interior of each cavity 25 by this. Then, stratum disjunctum is removed by the lift-off method with the 
metal membrane formed on it. Then, the tabular supporter material 14 is sealed with low melting glass 
on the tooth-back substrate 12. 

[0027] On the other hand, the fluorescent substance screen 16 is formed in the sheet glass used as the 
front substrate 1 1. This prepares the sheet glass of the same magnitude as the front substrate 1 1, and 
forms the stripe pattern of a fluorescent substance layer in this sheet glass by the plotter machine. By 
putting the sheet glass with which this fluorescent substance stripe pattern was formed, and the sheet 
glass for front substrates on a positioning fixture, and setting to an exposure base, negatives are exposed 
and developed and the fluorescent substance screen 16 is formed. Next, the metal back layer 17 which 
becomes the fluorescent substance screen 16 from the aluminum film in piles is formed. 
[0028] The supporter material 14 applies an indium to the tooth-back substrate 12 by which sealing was 
carried out, the front substrate 1 1 with which the fluorescent substance screen 16 was formed, and the 
sealing side of a side attachment wall 18 as sealing material 30 as mentioned above. Here, an indium is 
applied to the periphery section inside of the tooth-back substrate 12 and the front substrate 1 1, for 
example. Then, these are supplied in the vacuum processor 100, where opposite arrangement of the 
predetermined clearance is placed and carried out. The vacuum processor 100 as shown in drawing 6 is 
used for a series of processes mentioned above. 

[0029] This vacuum processor 100 has the load room 101 prepared together with order, baking, the 
electron ray washing room 102, a cooling room 103, the vacuum evaporationo room 104 of the getter 
film, the erection bay 105, the cooling room 106, and the unload room 107. Each [ these ] ** is 
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constituted as a processing room in which vacuum processing is possible, and evacuation of the all 
rooms is carried out at the time of manufacture of FED. The gate valve etc. connects between ****** 
processing rooms. 

[0030] After the tooth-back substrate 12 mentioned above, a side attachment wall 18, and the front 
substrate 1 1 are thrown into the load room 101 and make the inside of the load room 101a vacuum 
ambient atmosphere, they are sent to baking and the electron ray washing room 102. The above- 
mentioned assembly and a front substrate are heated in temperature of 350 degrees C, and the surface 
adsorption gas of each part material is made to emit at a **-king and the electron ray washing room 102. 

[0031] Moreover, an electron ray is irradiated at heating and coincidence in the fluorescent substance 
screen side of the front substrate 11, and the electron emission component side of the tooth-back 
substrate 12 from baking and the electron ray generator which was attached in the electron ray washing 
room 102 and which is not illustrated. Since a deviation scan is carried out by the deviation equipment 
with which the electron ray generator exterior was equipped, this electron ray becomes possible 
[ carrying out electron ray washing of the whole surface of a fluorescent substance screen side and an 
electron emission component side ]. 

[0032] After heating and electron ray washing, the above-mentioned assembly and a front substrate are 
sent to a cooling room 103, for example, are cooled to temperature with a temperature of about 100 
degrees C. Then, the above-mentioned assembly and a front substrate are sent to the vacuum 
evaporationo room 104 for getter film formation, and vacuum evaporationo formation of the Ba film is 
carried out as getter film here on the outside of a fluorescent substance screen. Since this Ba film can 
prevent that a front face is polluted with oxygen, carbon, etc., it can maintain an active state. 
[0033] Then, the tooth-back substrate 12, a side attachment wall 18, and the front substrate 1 1 are sent to 
an erection bay 105. In this erection bay 105, these members are heated to the temperature of about 130 
degrees C, and both substrates are piled up by the position. Under the present circumstances, by 
graspingthe lobes 18aJjbJH^ in the sid^tochmeritwall 18, a side attachment wall 

is heI<nuK|^ side ^chn^tj^H and the front substrate 11 are 

positioned mutually. Moreover, for example, marking correspcm^ 18cTand 18d 

ofTsife^ side 
attachment wall 18 can be corned out^p a tooth-ba^lc sub^ti^lej^th high degree of accuracy, carrying 
ounheTnomtorof these lobes and the miffi 18b, 18c, and T8d are "~ 

projected qutsid^from &e side attachment wall 18, into^ ere^ lobes^ they can 

carry out chucking of the side attacKmerir^^ it, an d can carry ouFaff^^ 

[0034] then, an electrode is contacted to lobes 18a and 18c which facelmong the l6i5eTr8an8b, 
18c, and 18d of the side attachment wall 18 which is a high-melting conductive member, for example, 
lobes, and direct-current 300A is energized for 40 seconds on a side attachment wall 18. Then, this 
current flows also to an indium at coincidence, and a side attachment wall 18 and an indium generate 
heat. Thereby, it is heated by about 160-200 degrees C, and an indium is fused. Moreover, the welding 
pressure of about 50 kgf(s) is impressed to the front substrate 1 1 and the tooth-back substrate 12 which 
were piled up from both sides in this case. 

[0035] Then, stop the energization to a side attachment wall 18, the surrounding front substrate 1 1 and 
the surrounding tooth-back substrate 12 are made to carry out heat transfer diffusion of the heat of the 
sealing field 18, i.e., a side attachment wall, and the sealing material 30 promptly, and an indium is 
solidified. Thereby, the front substrate 1 1 and the tooth-back substrate 12 are sealed through a side 
attachment wall 18 and the sealing material 30, and the vacuum envelope 10 is formed. The vacuum 
envelope 10 by which sealing was carried out in about 60 seconds is taken out from an erection bay 105 
after an energization halt. And it is cooled to ordinary temperature and the vacuum envelope 10 formed 
by doing in this way is taken out from the unload room 107 in a cooling room 106. 
[0036] According to FED constituted as mentioned above and its manufacture approach, by performing 
sealing of the tooth-back substrate 12, a side attachment wall 18, and the front substrate 1 1 in a vacuum 
ambient atmosphere, surface adsorption gas can be made to be fully able to emit according to 
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concomitant use with baking and electron ray washing, and the getter film cannot oxidize, either, but 
sufficient gas adsorption effectiveness can be maintained. Moreover, while using a high-melting 
conductivity member like an iron nickel alloy for a side attachment wall 18, by forming the lobes 18a, 
18b, 18c, and 18d which can be grasped on a side attachment wall, even if it is in vacuum devices, it can 
become possible easily about a side attachment wall 18 chucking and to convey, and alignment of the 
side attachment wall 18 can be carried out with high precision on corner section criteria, and it can seal 
in a short time. 

[0037] Furthermore, in order to energize to a high-melting conductivity member, when an indium fuses, 
it becomes possible to prevent the cross-sectional-area unevenness of a melting indium becoming large, 
and disconnecting an indium or glass breaking in local generation of heat. Therefore, sealing of a 
vacuum envelope can be performed easily and certainly. Moreover, it can consider as a flat-surface 
display without lead by sealing the tooth-back substrate 12, the front substrate 11, and a side attachment 
wall 18 by the indium. 

[0038] In addition, the lobe of the high-melting conductivity member which constitutes a side 
attachment wall is not restricted to the gestalt of operation mentioned above. That is, it is [ that a lobe is 
estranged mutually and should just be prepared four or more pieces ] possible to prepare in the location 
of not only the corner section of a side attachment wall but arbitration. As shown in drawing 7 , 
according to FED concerning the gestalt of implementation of the 2nd of this invention, the side 
attachment wall 18 as a high-melting conductivity member was formed in the shape of a rectangle 
frame, and is equipped with the lobes 18a, 18b, l-8c, and 18d projected from the center section of each 
side to the method of outside. Also in this case, an electrode can be contacted to parts for the lobe 18a 
and 18c which face, and an envelope can be sealed like the gestalt of the 1st operation which energized 
and mentioned a direct current above. About other configurations, it is the same as that of the gestalt of 
the 1st operation. 

[0039] Although considered as the configuration which was mentioned above and in which each lobe of 
a side attachment wall 18 extended to near the corner section of the tooth-back substrate 12 in the gestalt 
of the 1st operation, according to FED concerning the gestalt of implementation of the 3rd of this 
invention shown in drawing 8 , the lobes 18a, 18b, 18c, and 18d of a side attachment wall 18 crossed the 
periphery of the tooth-back substrate 12, and have extended to the outside of a tooth-back substrate. 
Other configurations are the same as that of the gestalt of the 1st operation mentioned above, give the 
same reference mark to the same part, and omit the detailed explanation. Moreover, it is manufactured 
by the same approach as the gestalt of the 1st operation which also mentioned FED of the above- 
mentioned configuration above. 

[0040] And according to the gestalt of the 3rd operation, the same operation effectiveness as the gestalt 
of the 1st operation mentioned above can be acquired, and since it has projected to the outside of a 
tooth-back substrate, each lobe of a side attachment wall becomes possible [ performing grasping and 
positioning of a side attachment wall still more easily ] in a production process at coincidence. 
[0041] In addition, this invention is variously deformable within the limits of this invention, without 
being limited to the gestalt of operation mentioned above. For example, the current energized to a high- 
melting conductivity member may not be restricted to a direct current, and may use the alternating 
current of commercial frequency or a RF. Moreover, this invention is effective not only in the flat- 
surface display which needs vacuum envelopes, such as FED, but other displays which pour in discharge 
gas once it makes it a vacuum like PDP. As an electron emission component, the cold cathode 
component of pn mold or the electron emission component of a surface conduction mold may be used. 
[0042] 

[Effect of the Invention] As explained in full detail above, according to this invention, ** which offers 
the flat-surface display which can perform sealing easily and certainly in a vacuum ambient atmosphere, 
and its manufacture approach is made. 



[Translation done.] 
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